Transcriptome analysis reveals that insulin is an immunomodulatory hormone in common carp.
Common carp (Cyprinus carpio) is a widespread freshwater fish and economically important species in China and other East Asian countries. Recent studies suggest that insulin can alter the expression of immune genes and, thus, can be regarded as an immunomodulatory hormone. To understand the mechanism of the immune response to insulin, we performed a comparative RNA-seq transcriptome analysis using livers from common carp injected with insulin (5 μg/g bodyweight) or saline as a control. After filtering the low-quality reads and removing the adaptors, the clean raw reads were assembled into 60,421 unigenes with mean length of 746.81 bp. Furthermore, 37,107 unigenes were annotated based on homology after blast search in public databases. Differentially expressed genes were identified using the fragments per kb per million fragments method and EdgeR software. In total, 782 differentially expressed genes were found. Thereinto, 444 and 338 genes were upregulated and downregulated, respectively, in the insulin-injected group. A Gene Ontology analysis indicated that these genes were concentrated in glucose metabolism, hormone secretion, andimmune system processes. Moreover, 153 enriched KEGG pathways were associated with the differentially expressed genes, including the Toll-like receptor (TLR) and nuclear factor kappa beta (NF-κB) signaling pathways. Signal transducer and activator of transcription 1 (10.56-fold), TLR3 (0.089-fold), activator protein-1 (0.007-fold), tumor necrosis factor-α (0.139-fold), and macrophage inflammatory protein-1β (0.038-fold) expression were significantly changed after the insulin injection. This study characterized the profile of genes expression response to insulin in common carp liver for the first time and provided new insight into understanding the molecular mechanism of insulin as an immunomodulatory hormone.